Increased B-cell activating factor (BAFF)/B-lymphocyte stimulator (BLyS) in primary antiphospholipid syndrome is associated with higher adjusted global antiphospholipid syndrome scores
Lucas L van den Hoogen, 1, 2 Giovanni Palla, 1,2 Cornelis P J Bekker, 1, 2 Ruth D E Fritsch-Stork, 3 Timothy R D J Radstake, 1, 2 Joel A G van Roon B-cell activating factor (BAFF), also known as B-lymphocyte stimulator (BLyS), is an important growth factor for B cells. The importance of BAFF in SLE is supported by animal models as mice transgenic for BAFF spontaneously develop SLE-like autoimmunity including the production of antibodies against double-stranded DNA (anti-dsDNA). 3 In humans, patients with SLE have elevated levels of BAFF which correlate with disease activity. 4 5 Moreover, belimumab, a monoclonal antibody against BAFF, is approved for the treatment of SLE and several other BAFF-targeting therapies are under development for the treatment of SLE. 4 In contrast to SLE, little is known on the role of BAFF in APS. Case reports suggest a beneficial effect of belimumab in the treatment of non-thrombotic manifestations of patients with PAPS 6 and blockade of the BAFF receptor (BAFF-R) prevents the development of APS in a murine model for APS. 7 Post hoc analyses of the belimumab trials reveal that belimumab reduces anticardiolipin antibodies in patients with SLE. 8 As a result, belimumab is a promising drug candidate for APS. However, no studies are available that compare the expression of BAFF and its receptors in patients with SLE and APS.
We measured BAFF levels by ELISA in sera of patient with SLE, SLE+APS and PAPS (table 1) and found increased serum levels of BAFF in patients with PAPS compared with healthy controls (HC), similar as in patients RMD Open RMD Open RMD Open with SLE and SLE+APS (all p<0.05, figure 1A ). Setting a threshold using the mean plus two SDs of HC, the prevalence of increased BAFF levels in PAPS was 7/29 (24%, p=0.07) and 21/54 (39%, p=0.002) and 17/40 (43%, p=0.001) in patients with SLE and SLE+APS, respectively, as compared with 2/29 (7%) of HC.
The adjusted global antiphospholipid syndrome score (aGAPSS) is a validated tool for risk stratification in patients with PAPS 9 and serum levels of BAFF correlated with higher aGAPSS scores in patients with PAPS (r=0.40, p=0.03) (figure 1B). The aGAPSS includes data regarding cardiovascular risk factors (hypertension and hyperlipidaemia) and aPL status. In this regard, patients with PAPS positive for lupus anticoagulant had higher serum BAFF levels than patients without (p<0.05) whereas there were no significant differences between patients with or without anti-β2 glycoprotein I or anticardiolipin antibodies (data not shown). In patients with SLE, serum levels of BAFF significantly correlated with higher levels of anti-dsDNA antibodies (r=0.39, p<0.001) and lower levels of complement component C3 (r=−0.26, p=0.02, data not shown). Monocytes are major producers of BAFF, therefore we evaluated mRNA expression of BAFF in purified monocytes obtained from patients with SLE, SLE+APS and PAPS and found increased mRNA expression in all three patient groups as compared with HC (all p<0.05, figure 1C) .
BAFF is recognised by one of its three receptors which are highly expressed by B cells: BAFF-R, transmembrane activator and CAML interactor (TACI) and B-cell maturation antigen (BCMA). Binding of BAFF to these receptors promotes B-cell survival and maturation through activation of NFκB. 4 In purified B cells of patients with SLE we found a lower expression of BAFF-R and TACI mRNA, in line with previous studies that assessed protein expression of these receptors on circulating B cells by flow cytometry. 5 10 However, in patients with APS, both in SLE+APS and PAPS, we found no changes in the mRNA expression of BAFF-R and TACI as compared with HC (all p>0.05, figure 1D ). In contrast, patients with SLE and SLE+APS but not patients with PAPS had an increased expression of BCMA compared with HC (all p<0.05, figure 1D ). BCMA is predominantly expressed by plasmablasts and plasma cells 4 10 which are increased in patients with SLE, potentially explaining the difference in BCMA expression between PAPS and SLE. Therefore, the changes in mRNA expression of BAFF-R between patients with SLE, APS and HC may reflect changes in B-cell homeostasis in SLE or APS. Alternatively, alterations in the expression of BAFF-R may reflect internalisation after BAFF binding.
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In conclusion, similar to SLE, both mRNA and serum levels of BAFF are elevated in PAPS, in particular in patients with PAPS with higher aGAPSS which are at higher risk for thrombotic events. 9 As the treatment response to belimumab in patients with SLE is associated with higher serum levels of BAFF, 12 belimumab might be a therapeutic option in a subset of patients with PAPS with increased BAFF levels.
